Novelty Seeking (Cloninger, 1987; . However, a broader developmental perspective that conceptualizes personality as a system based on the interaction of emotional and cognitive subsystems (Cicchetti & Toth, 1995; Lewis & Douglas, 1998) views normal and abnormal personality as a system composed of temperament and character dimensions Svrakic, Svrakic, & Cloninger, 1996) . Unlike temperament, character dimensions involve self-concepts involving goals and values, which develop during life through social experience. These characteristics modify the significance or meaning of experience by modulating emotional reactions Svrakic et al., 1996) . This approach assumes that extreme temperament configurations act as attractors for maladaptive character development, leading to personality disorder (PD) development. This idea is supported by studies showing that different temperamental features correlated significantly with different PDs, whereas the character dimensions of Self-directedness and Cooperativeness significantly discriminated between patients with and without a PD diagnosis (Cloninger, 1987; Svrakic et al., 1993; de la Rie, Duijsens, & Cloninger, 1998) . In particular, dimensionally assessed BPD scores were significantly correlated with high Novelty Seeking and Harm Avoidance temperament and low Self-directedness character dimension scores de la Rie et al., 1998) .
From a different perspective, attachment theory (Bowlby, 1973) seeks to explain BPD psychopathology as the result of severe disturbances in early caregiver-patient relationships. This leads to an insecure pattern of attachment in significant affective relationships, stable even in adulthood, and disruption of the capacity to depict feelings and thoughts in themselves and others (Fonagy, 1991) . Studies performed on the attachment style of BPD patients (Patrick, Hobson, Castle, Howard, & Maughan, 1994) showed that when compared with dysthimic matched controls, they reported higher maternal control and lower maternal care and were characterized as confused, fearful, or overwhelmed in relation to past experience. Recently, Fonagy and colleagues (Fonagy et al., 1996) found that BPD was linked to experience of severe trauma and lack of resolution toward it. In this study, BPD patients were also rated significantly lower on a scale measuring mental awareness.
The attachment theory hypothesizes that affect regulation, including anger or impulsiveness, is a derivative of the capacity for mental representation of the psychological functioning of self and other, which is closely related to the caregiver-patients attachment style (Fonagy, Steele, Steele, Moran, & Higgitt, 1991) . Affect dysregulation is a derivative of insecure attachment patterns (Fonagy, 1991) . It should be expected that BPD patients would not differ significantly from non-BPD patients on temperamental characteristics, once the differences in attachment style are controlled. However, according to the temperament-character model, categorically diagnosed BPD patients should present significant differences in both temperament and character profile, compared with non-BPD patients, even when controlling for the effects of attachment characteristics . To date, there are no reports on the moderator role played by attachment style on the BP D/or temperament and character associations.
The aim of this study was to assess the presence of significant differences in temperament and character profiles between a sample of consecutively admitted BPD patients and four control groups consisting of other cluster B PD diagnoses, cluster A or cluster C PD diagnoses, no PD diagnosis, and nonclinical subjects, while controlling for the effects of attachment patterns.
METHOD
A total of 251 inpatients and outpatients consecutively admitted to the Clinical Psychology and Psychotherapy Unit of the San Raffaele Hospital of Milan from January 1998 to January 1999 were administered the Italian translation of the Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II), Version 2.0 (First, Spitzer, Gibbon, Williams, & Benjamin, 1994) . Assessment occurred after acute symptom remission, as clinically assessed by the responsible physician. SCID-II was administered by trained raters blind to the scope of the study and the results of self-report questionnaires. A total of 44 patients received a DSM-IV BPD diagnosis. The remaining patients were assigned to the following control groups: (a) non-BPD patients with any cluster B diagnosis (n = 98); (b) non-BPD patients with any cluster A or cluster C PD diagnosis and with no cluster B PD codiagnosis (n = 39); and (c) patients with no PD diagnosis (n = 70). The cluster A and cluster C PD group was mainly composed of patients with Avoidant (n = 14, 35.9%), Obsessive-Compulsive (n = 9, 23.1%), Dependent (n = 7, 17.9%), Paranoid (n = 6, 15.4%), and Schizotypal (n = 6, 15.4%), PD diagnoses. Narcissistic PD (n = 83, 84.7%), and Histrionic PD (n = 41, 41.8%) were the most frequently diagnosed PDs in the cluster B group. A large proportion of BPD patients received a codiagnosis of Narcissistic PD (n = 24, 54.5%) or Histrionic PD (n = 13, 29.5%). Approximately 16% of BPD patients also received an Antisocial PD diagnosis, whereas 63.6% of subjects with an Antisocial PD diagnosis received a codiagnosis of Borderline PD. In all groups, multiple PD diagnoses were frequently observed.
Although a previous study reported adequate interrater reliability coefficients for SCID-II PD diagnoses (Maffei et al., 1997) , the interrater reliability of SCID-II PD diagnoses was reassessed using a pairwise interview design on the first 30 consecutively admitted inpatients and outpatients. Intraclass correlation coefficients (ICC) were acceptable for all SCID-II PD diagnoses, ranging from .53 (Schizotypal PD) to .98 (Antisocial PD, adult criteria). The median ICC was .89. Cohen's simple κ coefficients could be computed only for five SCID-II categorical PD diagnoses: (a) Obsessive-Compulsive PD, κ = .72; (b) Histrionic PD κ = .88; (c) Narcissistic PD κ = .95; (d) Borderline PD: κ = .84; and (c) Antisocial PD, κ = .79.
1 None of the subjects met the following exclusion criteria: (a) IQ < 75; (b) diagnosis of Schizophrenia, Schizoaffective Disorder, Schizophreniform Disorder, or Delusional Disorder, according to DSM-IV diagnostic criteria; (c) Diagnosis of Dementia or Organic Mental Disorder, according to DSM-IV diagnostic criteria.
A fourth nonclinical control group was composed of 206 active community members (college students: n = 106, 51.5% [white collars, n = 79, 38.3%; blue collars, n = 21, 10.2%]). All patients gave their written informed consent to participate in the study after its detailed description. All patients were administered the Temperament and Character Inventory (TCI) (Cloninger, Przybeck, Svrakic, & Wetzel, 1994) , the Attachment Style Questionnaire (ASQ; Feeney, Noller, & Hanrahan, 1994) , and the Parental Bonding Instrument (PBI; Parker, Tuplin, & Brown, 1979) . The TCI is a true-false, 226-item questionnaire designed to measure four temperament (Novelty Seeking, Harm Avoidance, Reward Dependence, and Persistence) and three character (Self-directedness, Cooperativeness, and Self-transcendence) dimensions. Previous studies reported that TCI scales have adequate reliability (Cloninger et al., 1994) . The ASQ is a Likert-type, 40-item self-administered questionnaire designed to measure five adult attachment dimensions: (a) Confidence, (b) Need for Approval, (c) Discomfort with Closeness, (d) Relationships as Secondary, and (c) Preoccupation with Relationships. The ASQ was developed as a research instrument based on Hazan and Shaver's (1987) and Bartholomew and Horowitz's (1991) attachment models. High scores on the ASQ Confidence scale indicate that patients have good self-esteem and are confident in their relationships with other people. The other four ASQ scales measure different styles of insecure attachment. Previous studies reported a satisfactory reliability and construct validity of ASQ scales in nonclinical patients (Feeney et al., 1994) .
The PBI is a 50-item, Likert-type, self-report questionnaire designed to give a retrospective assessment of two dimensions of perceived parental bonding, care, and overprotection. The 50 PBI items are grouped in a 25-item mother form and in a 25-item father form. The reliability and construct validity of the PBI were demonstrated by several studies (Parker, 1989) .
The adequacy of the Italian translations of the TCI, ASQ, and PBI questionnaires to their respective English versions was evaluated through backversions by a professional English. The internal consistency reliability of the TCI, ASQ, and PBI scales was assessed separately in clinical and nonclinical patients using Kuder-Richardson 20 (K-R 20) coefficients for TCI scales composed by dichotomous items and Cronbach's α coefficient for ASQ and PBI scales. Small sizes prevented computing internal consistency coefficients for each group.
The BPD group was compared with each control group with regard to gender, school level, inpatients or outpatient status, presence of any Axis I diagnosis, and presence of specific Axis I diagnosis using Yates-corrected χ 2 tests, with Bonferroni-corrected significance level. Bonferroni-corrected, multiple t tests were performed to assess whether BPD subjects differed significantly in mean age from each control group.
Separate one-way multivariate analyses of variance (MANOVAs) were performed to test if there were significant mean differences in ASQ, PBI, and TCI scores across the five study groups. A significant (p < .05) MANOVA omnibus test (Wilks' λ) was followed by univariate protected F tests with Bonferroni-corrected nominal significance level. In case of a significant univariate protected F test, Dunn-Bonferroni nonorthogonal planned contrasts were used to evaluate whether BPD subjects differed significantly from each control group in ASQ and PBI mean scale scores. The nominal significance level associated with each contrast (p < .05) was Bonferroni-corrected for the overall number of contrasts computed. Because the Antisocial PD codiagnosis could play a confounding role in the association between BPD and TCI scales, one-way MANOVA was reperformed excluding the BPD patients with a codiagnosis of Antisocial PD.
Multivariate analysis of covariance (MANCOVA) was used to control for the effects of age and ASQ and PBI scales on the associations between BPD and TCI scales. The confounding role of gender, school level, inpatient or outpatient status, presence of an Axis I diagnosis, presence of any Anxiety disorder diagnosis, and presence of any substance abuse or dependence diagnosis on the differences in TCI scale mean scores between BPD patients and each control group was assessed using separate two-way MANOVAs with hierarchical decomposition of variance. The potential confounders were entered as first factors.
RESULTS
BPD patients differed significantly in gender, school level, Anxiety disorder diagnosis, and Substance Abuse disorder diagnosis, but not age (Table 1) from one or more control groups. Internal consistency coefficients of the TCI, ASQ, and PBI scales for clinical and nonclinical subjects are shown in Table 2 . With the exception of the Relationship as Secondary scale, internal consistency coefficients were similar in both groups.
A total of 9 patients (2.0%) did not complete the ASQ and 20 patients (4.4%) did not complete the PBI. BPD subjects did not differ significantly in ASQ (Yates-corrected χ 2 (1): minimum = 0.00, maximum = 0.29; all ps > .50) and PBI (Yates-corrected χ 2 (1): minimum = 0.00, maximum = 1.63; all ps > .50) missing value rate from any control group. Considering the ASQ scales, a multivariate significant effect was observed (Wilks' λ = .79 p < .001), and Bonferroni-protected F tests were significant for all ASQ scales (minimum F (4, 443) = 4.46; maximum F (4,443) = 15.66; all p < .01). According to Dunn-Bonferroni contrasts (Table 3) , BPD patients showed significantly lower mean Confidence scores than nonclinical patients and patients with no PD diagnosis and scored significantly higher than nonclinical patients in all ASQ insecure attachment scales. The other differences were not statistically significant.
The one-way MANOVA of the PBI scales yielded a significant omnibus test (Wilks' λ = .84; p < .001). Bonferroni-protected F tests were significant for all PBI scales (minimum F (4, 426) = 4.99; maximum F (4, 426) = 11.31; all p < .0125). According to Dunn-Bonferroni contrasts (Table 4) , no significant difference in any PBI scale was observed between BPD patients, cluster B PD patients, and cluster A and cluster C PD patients. Compared with nonclinical subjects, BPD patients showed lower mean scores in Father and Any Axis I Diagnosis Mother Care and higher mean scores in Father and Mother Overprotection. Only lower Father and Mother Care scores significantly discriminated BPD patients from subjects with no PD diagnosis. Considering TCI scales MANOVA, the multivariate omnibus test was highly significant (Wilks' λ = .61; p < .001). With the exception of Persistence (F [4, 452] = 1.50; p > .15), all other univariate Bonferroni-protected F tests were significant (minimum F [4, 452] = 5.82, maximum F = 21.68; all p < .001). Dunn-Bonferroni contrasts are listed in Table 5 . According to uncorrected Dunn-Bonferroni contrasts, the Novelty Seeking score for the BPD group was significantly higher than all control groups. The BPD group scored significantly higher in Harm Avoidance than the nonclinical group. In the case of the character scales, BPD patients scored significantly lower on Self-directedness than nonclinical patients, clinical patients with no PD diagnosis, and cluster B PD patients, and significantly lower in Cooperativeness than all control groups. No significant difference in Self-transcendence was observed between BPD patients and any control group.
MANCOVA showed a significant multivariate effect of ASQ variables on TCI scales: Wilks' λ = .26; p < .001. According to univariate Bonferroni-protected (p = .007) F tests, the ASQ scales showed a significant effect on each TCI scale (minimum F (5,438) = 6.20 [Novelty Seeking] -maximum F (5,438) = 55.69 [Self-directedness]; all p < .007). The multivariate study group effect remained significant after controlling for ASQ covariates: Wilks' λ = .70; p < .001. A significant multivariate effect of PBI scales on TCI scales was observed: Wilks' λ = .88; p < .005. However, considering the univariate Note. Note.
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Bonferroni-protected F tests, only Self-directedness was significantly influenced by PBI scales: F (4,422) = 6.05; p < .007. The multivariate study group effect remained significant after controlling for the PBI covariate effect: Wilks' λ = .65; p < .001. According to MANCOVA, no significant effects of age on TCI variables were observed (Wilks' λ = .97; p > .06). Two-way MANOVA revealed significant multivariate effects of gender (Wilks' λ = .93; p < .02), school level (Wilks' λ = .93; p < .02), and Substance Abuse/Dependence Disorder (Wilks' λ = .92; p < .01) on TCI scales. In all two-way MANOVA analyses, the multivariate study group effect remained significant (minimum Wilks' λ = .60; maximum Wilks' λ = .66; all p < .001).
As shown in Table 5 , most Dunn-Bonferroni contrasts remained significant after controlling for confounder effects. In particular, BPD patients scored significantly higher in Novelty Seeking than all control groups. This association was not affected by ASQ, PBI or any other confounder effect. No significant difference was observed between BPD patients and nonclinical subjects in Harm Avoidance after controlling for the effects of ASQ and PBI scales and school level. The difference in Self-directedness between BPD patients and patients with no PD diagnosis and subjects with cluster B PD diagnosis became nonsignificant when the effects of ASQ scales (and inpatient and outpatient status) were controlled. BPD subjects showed significantly lower scores in Cooperativeness than all control groups; this difference was not influenced by any confounder effect. No significant difference was observed in Self-transcendence between BPD patients and any control group. Given the high co-occurrence of BPD and Antisocial PD diagnoses and the possible confounding role of Antisocial PD on the relationship between TCI scales and BPD, the one-way MANOVA was performed again, excluding from the analysis the BPD patients (n = 7) with a codiagnosis of Antisocial PD. The multivariate omnibus test remained significant (Wilks' λ = .63 p < .001), as did the univariate Bonferroni-protected F tests. With the exception of Cooperativeness, all other Dunn-Bonferroni contrasts remained significant after removing BPD patients with a codiagnosis of Antisocial PD. No significant difference in Cooperativeness was observed between BPD patients with no Antisocial PD codiagnosis and, respectively, cluster A and cluster C PD patients (t = -2.78; p > .0021) and cluster B PD patients (t = -3.08; p > .0021).
DISCUSSION
The results of this study provide partial support for Cloninger's model of personality pathology that emphasizes the role of temperamental features in BPD development Svrakic et al., 1996) . In agreement with previous studies de la Rie et al., 1998) , Novelty Seeking was specifically linked with BPD. It significantly discriminated BPD patients from nonclinical patients, patients with no PD diagnosis, and patients with other PD diagnoses (including cluster B PD diagnoses). These differences were not mediated by adult attachment style or quality of perceived parental bonding. The effect size coefficients (bias-corrected, standardized mean difference [d] ) for the Novelty Seeking raw (i.e., uncorrected for confounder effects) scores were moderate (d = .63) for the BPD versus Note. Dunn-Bonferroni contrast nominal p = .0021 (i.e., p = .05/24); Contrasts with different superscripts are significant. *Nonsignificant after controlling for ASQ scales; +Nonsignificant after controlling for PBI scales; §Nonsignificant after controlling for school level; #Nonsignificant after controlling for in-/outpatient status;^Nonsignificant after controlling for Substance Abuse/Dependence Diagnosis. BPD = Patients with BPD diagnosis; Cluster A or Cluster C = Patients with any cluster A or cluster C PD diagnosis but no cluster B PD codiagnosis; Cluster B or BPD = Patients with any cluster B PD diagnosis but no BPD diagnosis.
cluster B PD comparison and large for the other comparisons (minimum d = .92; maximum d = 1.37). Attachment style and perceived parental bonding significantly discriminated the BPD group from the nonclinical group and the group with no PD diagnoses but from patients with other PD diagnoses. These data do not support the hypothesis of a major specific role of attachment failures in BPD development (Patrick et al., 1994; Fonagy et al., 1996) . Rather, they seem consistent with previous findings (Links et al., 1999 ) that impulsiveness-related traits (i.e., Novelty Seeking) are among the core features of BPD psychopathology. As expected, BPD patients also showed significantly higher scores in Harm Avoidance than nonclinical patients, a result consistent with previous studies (de la Rie et al., 1998) . However, the difference in Harm Avoidance between BPD patients and nonclinical patients became nonsignificant after controlling for the effects of adult attachment style and perceived parental bonding. These data suggest that BPD patients are not likely to be more nervous, tense, and insecure than nonclinical patients because of a primary temperamental disposition, but rather because of the stress of adult attachment and parental bonding problems. The increase of Harm Avoidance score observed in BPD patients compared with non-clinical patients, should be ascribed to the effects of adult attachment and parental bonding problems on this temperamental dimension. These data stress the importance of studying the interaction between nature and nurture, rather than focusing on the contrast of nature versus nurture (Plomin, 1994) .
BPD patients also showed lower scores on the TCI character dimensions. This effect was more specific for Cooperativeness, which significantly discriminated BPD patients from all control groups than for Self-directedness. Adult attachment style seemed to be associated with low Self-directedness scores because comparisons between BPD patients and patients with no PD diagnosis or cluster B PDs became nonsignificant after controlling for the effects of the ASQ scales. However, the difference in Self-directedness between BPD patients and nonclinical patients remained significant after controlling for the effects of adult attachment style. These data suggest that other factors (including temperament dimensions) in addition to, or in interaction with, adult attachment variables, could be involved in the low Self-directedness observed in BPD patients. Interestingly, the significant association between Cooperativeness and BPD was not substantially moderated by adult attachment style and perceived parental bonding. The codiagnosis of Antisocial PD seemed to explain the difference in Cooperativeness observed between BPD patients and patients with other PD diagnoses. BPD patients could not be considered significantly different in Cooperativeness from patients with other PD diagnoses, except when they had an Antisocial PD codiagnosis.
These results should be considered with the following limitations. First, the nonclinical control group was not a random sample representative of the general population. This limits the generalizability of our findings. Second, the cluster A and cluster C PD control group was small and the most heterogeneous regarding Axis II PD diagnosis. Cluster A PD patients could differ in TCI, ASQ, or PBI profiles from cluster C PD patients. This possible heterogeneity could have played a confounding role on our results. Third, the ASQ is a self-report measure of adult attachment based on Bartholomew and Horowitz's (1991) and Hazan and Shaver's (1987) models of adult attachment. The convergence of ASQ model of attachment with other attachment models and the agreement of self-report and interview measures of attachment, have not been established.
